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Description 

The invention relates to a compound of the formula 
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enantiomers or diastereomers thereof and to pharmaceuticalty acceptable salts thereof. 
The compound of formula I contains two asymmetric centers at the a-and p-positions. Accordingly, the compound 
IS of formula I can be in form of two racemates, enantiomers or diastereomers, that is, erythro (R*,S*) or threo (R*,R*) 

isomers. 

As used herein, the terms "erythro" and "threo" refer to the relative configurations of the hydroxy and the methyl 
substituent, at the a- and p-positions of the compounds of formula r and 1" as shown below, which are racemates. 
However, the enantiomers of the erythro and threo racemates of formula I' and 1" are part of the invention. 

20 
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Zis -CH2C6H5 

30 

The compound of formula I reduces adverse effects of neurotoxic injury and thus is useful in the treatment of neuro- 
degenerative diseases, such as, stroke, ischemia, hypoxia, hypo-glycemia. epilepsy, and the Wke. 

The compound of the present invention is new. In J. Med. Chem. 34, 3085, (1991) are described ifenprodil and 
35 analog compounds, which differ from the compound of the present invention by the length of the Uniting group between 
the phenyl ring and the piperidine group. 

Objects of the present invention are the compound of formula I and its pharmaceutically acceptable salts per se 
and for use as therapeutically active substances, the manufacture of this compound, a medicament containing it and 
the manufacture of such a medicament, as well as the use of the compound of formula I and its pharmaceutically 
40 acceptable salts in the control or prevention of illnesses or in the improvement of health, especially in the control or 
prevention of neurodegenerative diseases, such as stroke, ischemia, hypoxia, hypoglycemia, epilepsy, and the like. 
Exemplary compounds enclosed in the present invention are: 

(R*,S*)-rac.-a-(4-hydroxyphenyl)-p-methyl-4-(phenylmethyl)-1-piperidinepropanol; 

45 

[R-(R*,S*)]-a-(4-hydroxyphenyl)-p-methyl-4-(phenylmethyl)-1-piperidinepropanol; 

[S-(R*,S*)]-a-(4-hydroxyphenyl)-p-methyl-4-(phenylmethyl)-1-piperidinepropanol; and 

so (R*,R*)-rac-a-(4-hydroxyphenyl)-p-methyl-4-(phenylmethyl)-1-piperidinepropanol. 

In accordance with the present invention the compound of formula I and its pharmaceutically acceptable salts can 
be prepared by a process which comprises 

S5 a) reducing a compound of the formula 
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O 



HO 




II 



wherein Z is -CH2CeH5, 

with hydrogen in the presence of a suitable catalyst such as palladium on carbon, or with a complex alkali metal 
hydride, such as lithium aluminium or potassium borohydride, or 

b) debenzylating a compound of the formula 



wherein Z is benzyl, or 

c) for the manufacture of an optically pure compound of formula I, resolving a racemic mixture into its enantiomeric 
components, or 

d) if desired, converting a compound of formula I into a pharmaceutlcaily acceptable salt. 

The reaction conditions for the above process variants a)-d) are described in more details hereinafter in Reaction 
Schemes 1-3 



wherein Z is benzyl. 

As set forth in Scheme 1, a compound of formula IV, a known compound, is reacted with a compound of formula 
V, a known compound, or which can be prepared by known methods, and paraformaldehyde to form a corresponding 
compound of formula II. In carrying out this reaction, temperature and pressure are not critical. Generally, it is preferred 
to utilize temperatures from room temperature to 100^. The reaction is usually carried out in water, ethanol or dimeth- 
ylformamide, preferably dimethylformamide. 

A compound of formula II is reduced by catalytic hydrogenation in the presence of palladium on carbon at room 
temperature in, preferably, ethanol and at 50 p.s.i. The racemic erythro isomer of formula I can be isolated from the 
mixture by chromatography. 
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wherein Z is as described above. 
A compound of formula VI forms a mixture of racemic isomers, compounds of formulas VII and VIII when reduced 
In the presence of a complex alkali metal hydride, such as, lithium aluminum hydride in tetrahydrof uran. Such a mixture 
can be separated by chromatography. The compounds of formulas VII and VIII are debenzylated separately to the 
racemic erythro (R*,S*) and threo {R*,R*) diastereomers, compounds of formulas lA and IB. respectively The reaction 
is carried out by catalytic transfer hydrogenation using 10% palladium on carbon and ammonium formate in acetone 
at reflux temperature. 
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SCHEME 3 




As set forth in Scheme 3, the compound of formula VI in acetone is treated with a resolving agent such as d-(+)- 
mandelic acid, which is also called (S)-a-hydroxybenzolc acid, and the resulting solution is albwed to crystallize at 

about room temperature. The crystals are a salt of formula IX comprising the resolving agent and the (+)-enantiomer 
ss of the compound of formula VL The soluble salt is that of the (-)-enantiomer of the compound of formula VI in solution 
with the resolving agent. 

The above solution Is concentrated and the residue (-)-B(crude) d-(+)'MA, wherein MA is mandelic acid and B is 
a base, Is treated in water with a base, such as, sodium hydroxide or more preferably with concentrated ammonium 
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hydroxide and the resulting suspension is extracted with an organic solvent, such as, methylene chloride and concen- 
trated to give the crude (-)-enantiomer. The crude (-)-enantiomer can be further purified by dissolving in hot acetone 
and treating the resulting solution with 1 -(-)-mandelic acid, also known as (R)-a-hydroxyben2oic acid. The crystals are 
a salt of formula XI of the resolving agent and the (-)enantiomer of the compound of formula VI. The salt can be 

s suspended In water and treated with a base, such as, concentrated ammonium hydroxide, and the resulting suspension 
can be extracted with an organic solvent, such as, methylene chloride. The (-)-enantiomer of formula XII can be isolated 
from the solution by evaporation of the solvent and can be used for reduction to the compound of formula ID. 

The salt of formula IX can be treated in water with a base, such as, sodium hydroxide or more preferably with 
concentrated ammonium hydroxide, then the aqueous suspension is extracted with an organic solvent, such as, meth- 

10 yiene chloride and concentrated to obtain the (+)-enantiomer of formula X. which can be used for reduction to the 
compound of formula IC. 

Compounds of formulas X and XI are reduced to (-)-erythro and (+)-erythro compounds of formulas IC and ID, 
respectively, by hydrogenation in the presence of palladium on carbon in acetic acid at room temperature and 50 p.s.i. 

The compound of formula i is active as non-competitive NMDA receptor antagonists and is therefore, useful as 
IS neuroprotecting agents, for example, in the treatment of injury to central neurons associated with ischemia, hypoxia, 
hypoglycemia, epilepsy Huntington's disease or Alzheimer's disease. 

The activity of the compound of formula I can be demonstrated by the following: 
1. ^H-MK 801 (dizocilpine) binding in vitro 

20 Method 

3H-MK 801 binding was perfomied as described in Ransom, R.W. and Stec, N.L, J. Neurochem. 51 (1988) 
830-836, with extensively washed rat brain membranes prepared according to the following scheme. Frozen whole rat 
brain was thawed and cerebellum and medulla oblongata were removed on ice. The tissue was then homogenized 

25 with an Ultra Turrax (maximal energy) during 30 sec at 4"C in 50 volumes of Tris»HC1 (5mM) with ethylenediamine- 
tetraacetic acid (EDTA) disodium (10 mM. pH = 7.4). The homogenate was centrifuged at 48'000 x g for 10 min. The 
pellet was rehomogenized with the same volume of the same buffer and the homogenate was then incubated at 37°C 
for 1 0 min. After centrif ugation the pellet was rehomogenized under the same conditions and frozen at -80*C In 35 m! 
fractions for at least 16 hours and not more than 2 weeks. 

30 On the day of experiment, the homogenate was thawed 15 minutes at 37<*C and centrifuged as above. The pellet 
was rehomo-genized in 25 volumes of Tris»HC1 buffer (5mM, pH = 7.4) and the homogenate was recentrifuged. This 
procedure was repeated twice. The final pellet was rehomogenized in 25 volumes of Tris*HC1 buffer (5 mM, pH = 7.4) 
related to the original wet weight and used as such in the assay. Final concentration in the assay was 20 mg/ml. 
300 |Lil of tracer solution (final concentration 5 nM ^H-MK 801) In Tris»HC1 buffer (5 mM, pH 7.4) were incubated 

35 with 100 ^1 of test solution (100 ^1 of Tris*HC1 buffer for the total binding or 100 ^il of buffer plus N-(1-(2-thlenyl) 
cyclohexyl)piperidine (TCP) (final concentration 0,1 |iM) for non specific binding). Glutamate, glycine and spermidine 
(final concentrations InM) were added together in 100 ^1 volume. 500 \i\ of homogenate (final concentration 20 mg/ 
ml) were then added in the plastic reaction tubes. After 2 hours of incubation at room temperature, the suspension was 
filtered (Whatmann GF/B, presoaked in 0.05% polyethylenimine for 2 hours) and washed 5 times with 3 ml of cold 

40 buffer. The air-dried (3 min) filters were counted in 1 0 ml of Ultima-gold (Packard) after agitation (10 min.) and standing 
for 2 hours at 3°C in vials. 

The results are set forth in Table I. 



TABLE 1 



45 



Compound 


IC50 ^iM 


Ex.8 


0.005 


Ex. 9 


0.006 


Ex. 15 


0.0013 


Ex. 16 


0.003 


ifenprodil 


0,052 



These are high affinity values determined from biphasic displacement cun/es. 

ss 
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2. Acute Glutamate Neurotoxicity 
Metliod 

5 Single cell suspensions were prepared from ennbryonic rat cortices (E 16-1 7) by digestion with dispase 2.4 UM 

(BOEHRINGER) and subsequent trituration with fire polished pasteur pipettes. The cells were then plated on poly-D- 
lysine (SIGMA) coated 96 well microtiter plates (NUNC, 1 0^ cells/well) in a total volume of 100 ^il Dulbeccos modified 
essential medium (DMEM, GIBCO) supplemented with 10% horse serum and penicillin/streptomycin (SIGMA). 5 days 
later, non-neuronal cell division was halted by exposure to 10"^ cytosine arabinoside combined with a 50% exchange 

10 of culture medium. The cultures were used for neurotoxicity assays from 8-12 days in vitro. 

Acute glutamate toxicity was performed according to D.W. Choi. J. Koh and S. Peters, J. Neuroscl. 8 (1988) 
185-196, in 100 ^ll of a control salt solution (CSS: 120 mM NaCI, 5.4 mM KCI, 0.8 mm MgCl2, 1.8 mM CaCl2, 25 mM 
Tris HCI (pH 7.4 at 25°C) and 15 mM glycose) with 500 ^M glutamate for 5 to 30 minutes at room temperature with or 
without addition of substances to be tested. 

15 After washing, the cultures were maintained in 100 ^1 CSS overnight at 37''C. For quantitation of neurodegener- 

ation, lactate dehydrogenase was measured in the cell culture supernatant as described by J.G. Klingman, D. M. Hartley 
and D.W. Choi. J. Neuroscl. Meth. 31 (1 990) 47-51 using a BIOMEK workstation (BECKMAN). Percentage of neuronal 
degeneration was calculated taking the difference of unprotected and maximally protected cultures (with a reference 
NMDA-receptor antagonist) as 100%. From dose response curves ICgo values were calculated. 

20 The results are set forth in Table II. 



TABLE II 
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Compound 


IC50 \iM 


Ex.8 


0.04 


Ex.9 


0.11 


Ex. 15 


0.06 


Ex. 16 


0.08 


ifenprodil 


0,40 



The compound of formula i above forms pharmaceutically acceptable acid addition salts. Thus, the compound of 
the present invention fomi pharmaceutically acceptable acid addition salts Including, but not limited to HCI, HBr, HNO3, 

H2SO4, H3P04. CH3SO3H. 

CH3C6H4SO3H. CH3CO2H, CeHgCOOH, gulonic, tartaric, mandelic and succinic. 

The compound of formula I and it salts, as herein described, can be incorporated into standard pharmaceutical 
dosage forms, for example, they are useful for oral or parenteral application with the usual pharmaceutical adjuvant 
material, for example, organic or inorganic inert carrier materials, such as, water, gelatin, lactose, starch, magnesium 
stearate, talc, vegetable oils, gums, polyalkyleneglycols and the like. The pharmaceutical preparations can be em- 
ployed in a solid form, for example, as tablets, suppositories, capsules, or in liquid form, for example, as solutions, 
suspensions or emulsions. Pharmaceutical adjuvant materials can be added and include preservatives, stabilizers, 
wetting or emulsifying agents, salts to change the osmotic pressure or to act as buffers. The phamnaceutical prepara- 
tions can also contain other therapeutically active substances. 

The daily dose of the compound of formula 1 to be administered varies with the particular compound employed, 
the chosen route of administration and the recipient. Representative of a method for administering the compounds of 
formula I is by the oral and parenteral type administration route. An oral formulation of a compound of formula I is 
preferably administered to an adult at a dose in the range of from 150 mg to 1 .5 gm per day A parenteral formulation 
of the compound of formula I is preferably administered to an adult at a dose in the range of from 5 to 500 mg per day 

The invention is further illustrated in the following examples, whereby compounds of examples 8, 9, 15 and 16 
describe the preparation of compounds, which fall within the scope of claim 1 . 

EXAMPLE 1 

rac.-3-Methvl-4-oxo-4-[4-(phenvlmethoxv)phenvl1butanoic acid methyl ester 

To a solution of 5.5 ml (0.055 mol) of potassium hexamethyl-disilazide (20 wt % in THF) in 20 ml of tetrahydrofuran 
chilled to -78*^C was added dropwise a solution of 12.0 g (0.05 mol) of 4-benzyloxy-propiophenone in 30 ml of tetrahy- 
drofuran over a period of 20 minutes. After stirring at -78*'C for 1 hr, a solution of 9.0 g (0.06 mol) of methyl bromoacetate 



7 



EP 0 648 744 B1 



in 25 ml of tetrahydrof uran (dry) was added dropwise to the reaction mixture over a period of 30 minutes at -78°C then 
stirred at this temperature for 1 hr and allowed to warm to room temperature. It was then poured onto 1N hydrochloric 
acid and extracted with ethyl acetate. The combined organic solutions were washed with brine, dried (MgSQ^) and the 
solvent was removed under reduced pressure to give 19.2 g of crude racemic-3-methyl-4-oxo-4-[4-(phenyImethoxy) 
s phenyl] butanolc acid methyl ester, which was chromatographed on silica gel (300 g). Elution of the column with meth- 
ylene chloride-ethyl acetate (8:2; v/v), fractions 12-35 after removal of the solvent afforded 7.1 g (42%) of racemic- 

3- methyl-4-oxo-4-[4-(phenylmethoxy)phenyl] butanoic acid methyl ester b.p. 205-207'C (0.2 mmHg). 

EXAMPLE 2 

10 

rac.-3-Methvl-4-oxO'4'[4'{phenvlmethoxv)phenvnbutanoicacid 

A mixture of 11 .2 g (0.0046 mol) of racemic-3-methyl-4-oxo-4-[4-(phenylmethoxy)phenyl]butanoic acid methyl es- 
ter, 120 ml of tetrahydrofuran, 12 ml of water and 60 ml of 2N sodium hydroxide was stirred at room temperature for 
IS 3 hrs. The reaction mixture was diluted with water (30 ml) and extracted with methylene chloride. The organic phase 
was dried (MgS04) and the solvent was removed under reduced pressure to give 11.1 g of crude racemic-3-methyl- 

4- oxo-4-[4-(phenylmethoxy)phenyl]butanoic acid, which was crystallized from ethyl acetate to provide 9.6 g (69%) of 
racemic-3-methyl-4-oxo-4-[4-(phenylmethoxy)phenyl]butanoic acid, m.p. 147-148'C. 

20 EXAMPLE 3 

rac.-2-Methvl-1 -f4-(phenvlmethoxv)phenvn-4-f4-(phenvlmethvl)-1 -piperidinylM .4-butanedione 

A mixture of 8.0 g (0.0027 mol) of racemic-3-methyl-4-oxo-4-[4-(phenylm8thoxy)phenyl]butanoic acid, 4.8 g (0.027 
2S mol) of N-benzylpiperidine, 6.4 g (0.031 mol) of 1 .3-dicyclohexylcarbodiimide and 4.0 g (0.029 mol) of 1 -hydroxyben- 
zotriazole in 200 ml of dry dimethyl-formamide was stirred at room temperature for 48 hrs. The reaction mixture was 
poured onto IN hydrochloric acid and the aqueous suspension was extracted with ethyl acetate. The organic extracts 
were washed with 2N sodium hydroxide, then brine and dried (M9SO4). Removal of the solvent gave a 14.7 g residue 
which was chroma-tographed on silica gel (220 g). Elution of the column with methylene chlorlde-ethyl acetate (90:1 0; 
30 vA^), fractions 7-15 after removal of the solvent afforded 9.8 g (80%) of racemic-2-methyl-l -[4-(phenyl-methoxy)phenyl]- 
4-[4-(phenylmethyl)-1-plperldlnyl|-1,4-butanedbne. Analytical sample was crystallized from ether, m.p. 99-100'^C. 

EXAMPLE 4 

35 (R*,S*)-rac.-4-Hvdroxv-4-(4-hydroxvphenvl)-3-methvl-1-[4'(phenvlmethvl)-1-piperidinvl1-1-butanone 

A solution of 4.0 g (0.0087 mol) of racemic-2-methyl-1-(4-(phenylmethoxy)phenyl]-4-[4-(phenylmethyl)-1-piperid- 
inyl]-1 , 4-butanedione in 125 ml acetic acid was hydrogenated with 1.5 g of palladium on carbon (10%) for 5.5 hrs at 
50 psi at room temperature. The catalyst was filtered and the filtrate was concentrated at reduced pressure. The residue 
40 was partitioned between methylene chloride and dilute ammonium hydroxide. The organic extracts were washed with 
brine and dried (MgS04). Removal of the solvent gave a 3.1 g residue which was chromatographed on silica gel (110 
g). The column was eluted with methylene chloride-ethyl acetate (2:8; vA/), fractions 23-34 after removal of the solvent 
gave 2.3 g of crude product which was crystallized from ethyl acetate-hexane to give 2.1 g (72%) of (R*.S*)-rac.- 
4-hydroxy-4-(4-hydroxyphenyl)-3-methyl-1 -[4-(phenylmethyl)-1 -piperidinyl]-1 -butanone, m.p. 1 28-1 30*C. 

45 

EXAMPLE 5 

(R*,S*)'rac.'a-(4-Hvdroxvphenvl)-&-methvl-4-(phenv{methvl)-1-piperidinebutanol 

SO To a mixture of 0.7 g (0.018 mol) of lithium aluminum hydride in 10 ml of tetrahydrofuran was added dropwise a 

solution of 1.0 g (0.0027 mol) of (R*,S*)-rac.-4-hydroxy-4-(4-hydroxyphenyl)-3-methyl-1-[4-(phenyImethyl)-1-piperidi- 
nyl]-1 -butanone in 25 ml of dry tetrahydrofuran over a period of 10 minutes. The mixture was stirred at reflux for 2 hrs 
then cooled to room temperature and decomposed by a dropwise additbn of ethyl acetate followed by hydrochloric 
acid. The reaction mixture was partitioned between ethyl acetate and dilute ammonium hydroxide. The combined 

ss organic extracts were washed with brine, dried (MgS04) and the solvent was removed under reduced pressure to give 
0.9 g of (R*,S*)-rac.-a-(4-hydroxyphenyl)-p-methyl-4-(phenylmethyl)-1-piperidinebutanoI, which was crystallized from 
ethyl acetate to yield 0.6 g (63%) of pure base, m.p. 174-175''C. 

0.6 g (0.0017 mol) of the above base was treated with fumaric acid to give 0.7 g (86%) of (R*,S*)-rac.-a-(4-hy- 
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droxyph6nyl)-p-methyl-4-(phenylmethyl)-1-piperidinebutanol*(E)-2-butenedioate as the hemihydrate, m.p. 90-92'*C. 
EXAMPLE 6 

5 rac.-4-f2-Methvl-4-r4-(phenvimethvn-1-piperidinyllbutvnphenol. 

To a solution of 1.0 g (0.0027 mol) of (R*,S*)-rac.-4-hydroxy-4-(4-hydroxyphenyl)-3-methyl-1-[4-(phenylmethyl)- 
1-plperidinyl]-l-butanonein 30 ml of dry tetrahydrofuran was added dropwise over 10 minutes 3.3 ml (0.043 mol) of 
borane-methyl sulfide complex. The reaction mixture was stirred at room temperature for 0.5 hr then at reflux for 11 

10 hrs. It was cooled to room temperature and decomposed by a dropwise addition of 20 ml of methanol followed by 2 
ml of concentrated hydrochloric acid, which was then heated at reflux for 2 hrs. After removal of the solvent, the residue 
was partitioned between methylene chloride and dilute ammonium hydroxide. The combined methylene chloride ex- 
tracts were washed with brine, dried (MgS04) and the solvent was removed to give 1.1 g of a residue, which was 
chromatographed on silica gel (35 g). Elution of the column with ethyl acetate-methylene chloride (8:2, vA^) fractions 

is 9-22, after removal of the solvent gave the crude product, which was ciystalllzed from ether to provide 0.75 g (83%) 
of rac.-4-[2-methyl-4-[4-(phenylmethyl)-1-piperidinyl]butyl]phenol, m.p. 142-143*'C. 

0.4 g (0.001 mol) of the above base in acetone on treatment with maleic acid afforded 0.3 g (67%) of rac.-4- 
[2-methyl-4-[4-(phenyl-methyl)-1 -plperidinyl]butyOphenolnnaleate, m.p. 1 42-1 43'C. 

20 EXAMPLE 7 

(R*.S*)-rac.-B-Methvl-a'f4-(phenvlmethoxv)phenvll-4-(phenvlmethvn-1-piperidinepropanol 

To a suspension of 0.5 g (0.01 3 mol) of lithium aluminum hydride In 1 5 ml of anhydrous tetrahydrofuran was added 
25 dropwise a solution of 1,0 g (0.0023 mol) of rac.-2-[methyl-1 -[4-(phenylmethoxy)phenyl-3- [4-(phenylmethyi)-1 -pipe- 
ridinyl]-1-propanone In 20 ml of anhydrous tetrahydrofuran over a period of 10 minutes. The reaction mixture was 
stirred at room temperature for 1 hr, then it was decomposed by dropwise addition of 10 ml of ethyl acetate followed 
by 30 ml of brine. The mixture was extracted with ethyl acetate. The ethyl acetate solution was washed with brine, 
dried (MgS04) and the solvent was removed under reduced pressure to give 0.9 g a mixture of the racemic erythro 
30 and threo diastereomers in a ratio of 6:7. Chroma-tographic separation of the diastereomers was carried out on silica 
gel (60 g). Elution of the column with the chloroformmethanol-water-acetic acid [90:1 5:10:6; v/v], fractions 6 and 7 after 
removal of the solvent and crystallization from ether-hexane gave 0.34 g (35%) of (R*,S*)-rac.-|3-methyl-a-[4-(phenyl- 
methoxy)phenyl]-4-(phenylmethyl)-1-piperidine-propanol, m.p. 83-84'C. 

A sample of the above base, on treatment with hydrogen chloride (anhydrous) in ethanol yielded (R*,S*)-rac.-P- 
55 methyl-a-[4-(phenylmethoxy)phenyl]-4-(phenylmethyl)-1-piperidinepropanohHCI, m.p. 189-190'*C. 

EXAMPLE 8 

(R*.S*)-rac.-a-(4-Hvdroxvphenvi)-B-methvl-4-(phenvlmethvlV1-piperidinepropanol 

40 

A mixture of 0.8 g (0.0019 mol) of (R*,S*)-rac.-p-methyl-a-[4-(phenylmethoxy)phenyl]-4-(phenylmethyl)-1-piperi- 
dinepropanol, 0.8 g of ammonium formate and 0.8 g of palladium on carbon (10%) in 50 ml of acetone was stirred and 
refluxed for 1 hr. The catalyst was separated by filtration and the filtrate was concentrated under reduced pressure. 
The residue was partitioned between methylene chloride and dilute ammonium hydroxide. The methylene chloride 
45 extracts were washed with brine, dried (MgS04) then the solvent was removed under reduced pressure and the residue 
(0.6 g) in acetone was treated with hydrogen chloride (anhydrous). The resulting crystals were collected by filtration, 
dried to give 0.4 g (56%) of (R*,S*)-rac.-a-(4-hydroxy-phenyl)-p-methyl-4-(phenylmethyl)-1-piperidinepropanol»HCI, 
m.p. 190-19rc. 

so EXAMPLE 9 

(R*.R*l-rac.-a-(4-Hvdroxvphenvn-8-methvl-4-(phenvlmethvn-1-Piperidinepropanol . 

A mixture of 0.8 g (0.019 mol) of (R*,R*)-rac.-p-methyl-a-[4-(phenylmethoxy)phenyl]-4-(phenyImethyI)-1-plperid- 
55 inepropanol, 0.8 g (0.01 2 mol) of ammonium formate and 0.8 g of palladium on carbon (10%) in 50 ml of acetone was 
stirred and refluxed for 1 hr. The catalyst was separated by filtration and the filtrate was concentrated in vacuo. The 
residue was partitioned between methylene chloride and dilute ammonium hydroxide. The organic extracts were 
washed with brine, dried (MgS04) and the solvent was removed under reduced pressure. The crude product 0.4 g was 
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chromatographed on silica gel (26 g). Elution of the column with chloroformHTiethanol-water-acetone [90:15:10:6 (v/ 
v)], fractions 15-30, after removal of the solvent and crystallization of the residu from ether-hexane yielded 0.15 g 
(24%) of (R*,R*)-rac.-a-(4-hydroxyphenyl)-p-methyl-4-(phenyl-methyl)-1-piperidinepropanol, m.p. 132-133**C. 

0.5 g (0.0015 mol) of the above base and 0.17 g (0,0015 mol) of fumaric acid in ethanol afforded of (R*,R*)-rac.- 
6 a-(4-hydroxyphenyl)-p-methy l-4-(phenylmethyl)-1 -piperidlnepropanol»f umarate, m.p. 1 1 8-1 1 9*C. 

EXAMPLE 10 

rac.-4-f2-Methvl-3-r4'(phenvlmethvl)-1-piperidlnvllpropvllphenol 

10 

To a solution of 2.0 g (0.059 mol) of (R*,S*)-rac.-a-(4-hydroxy-phenyl)-|3-methyl-4-(phenylmethyl)-1 -piperidinepro- 
panol, in 60 ml of anhydrous tetrahydrof uran was added dropwise 6.6 ml (0.086 mol) of borane-methyl sulfide complex. 
The reaction mixture was stirred at room temperature for 0.5 hr then heated at reflux for 17 hrs and decomposed by 
dropwise addition 20 ml of methanol followed by 8.0 ml of concentrated hydrochloric acid. After refluxing the mixture 

IS for 2 hrs, it was concentrated in vacuo and the residue was partitioned between methylene chloride and dilute ammo- 
nium hydroxide. The organic extracts were washed with brine, dried (MgS04) and the solvent was removed under 
reduced pressure to give 2.0 g of crude product which was crystallized from ether to provide 1.7 g (89%) of rac.-4- 
[2-methyl-3-[4-(phenylmethyl)-1 -piperidinyl]propyl]phenol. m.p. 1 1 9-1 20*C. 

A sample of the above base, in acetone on treatment with hydrogen bromide (65%) gave rac.-4-[2-methyl-3-[4- 

20 (phenylmethyl)-l -piperidinyllpropyl]phenohHBr as the hemihydrate, m.p. 118-120"C. 

EXAMPLE 11 

Resolution of rac.-2-methvl-1 -f4-(phenvlmethoxv)phenvn-3-f4-(phenvlmethvl)-1 -piperidinylM -propanone 

25 

A mixture of 46.0 g (0.11 mol) of rac.-2-methyl-1-[4-(phenylmethoxy)phenyl]-3-[4-(phenylmethyl)-1-piperidinyl]- 
1 -propanone and 16.3 g (0.11 mol) of d-(+)-mandelic acid in 280 ml acetone was heated on the steam bath until clear 
solution obtained, then seeded with a few crystals of (+)-base d-(-i-)-mandelate and allowed to crystallize at room 
temperature for 18 hrs. The crystals were separated by filtration, washed with cold acetone and dried to yield 25.1 g 
30 (81%) of (S)-2-methyl-1 -[4-(phenylmethoxy)phenyl]-3-[4-(phenylmethyl)-1 -piperidinyl]-1 -propanone (1:1) molar (S)-a- 
hydroxybenzeneacetate. m.p. 135-137*0, [a]^ +42.r (C 1.00 methanol), 

EXAMPLE 12 

35 (S)-2-Methvl-1 -[4-(phenvlmethoxv)phenylV3-[4-(phenvlmethvl)-1 -piperidinylM -propanone 

(S)-2-Methyl-1 -[4-(phenylmethoxy)phenyl]-3-[4-(phenylmethyl)-1 -piperidinyl]-1 -propanone (S)-a-hydroxybenze- 
neacetate, 25.1 g (0.043 mol) was suspended in water (80 ml) and decomposed with dilute ammonium hydroxide. The 
resulting suspension was extracted with methylene chloride (3x200 ml). The combined methylene chloride solutions 
40 were washed with water, dried (MgS04) and removal of the solvent gave 17.4 g (94%) of (S)-2-methyl-1-[4-(phenyl- 
methoxy) phenyl]-3-[4-(phenylmethyl-1 -piperidinyl]-1 -propanone, b.p. 225-230'C (0.05 mmHg), [a]^ + 10.9** (C 1.00 
methanol). 

0.7 g (0.0016 mol) of the above base in ethyl acetate was treated with hydrogen chloride (anhydrous) to give 0.72 
g (95%) of (S)-2-methyl-1 -[4-(phenylmethoxy)phenyl]-3-[4-(phenylmethyl)-1 -piperidinyl]-1 -propanone*HCI, m.p. 
45 1 98-200'»C. [a]2S + 22.9'» (C 1 .00 methanol). 

EXAMPLE 13 

(R)-2-Methvt-l -f4-(phenvlmethoxv)phenvn-3-f4-(phenvlmethvh-1 -piperidinvIM -propanone (1:1) molar (R^a- 
so Hvdroxybenzeneacetate 

The mother liquors obtained after removal of (S)-2-methyl-1-[4-(phenylmethoxy)phenyl]-3-[4-(phenylmethyl)- 
1-piperidinyl]-1-propanone«(S)-a-hydroxybenzeneacetate were taken to dryness and in water (200 ml) was decom- 
posed with dilute ammonium hydroxide. The resulting suspension was extracted with methylene chloride (2x400 ml). 
ss The combined methylene chloride solutions were washed with water, dried (MgS04) and removal of the solvent gave 
26.8 g of crude (R)-2-methyl-1-[4-(phenylmethoxy)phenyl]-3-[4-phenylmethyl)-1-piperi-dinyl]-1 -propanone. 26.8 g 
(0.062 mol) of the crude base and 9.49 g (0.062 mol) of €-(-)-mandelic acid In 160 ml of acetone was heated on the 
steam bath until a clear solution was obtained, then seeded with a few crystals of (R)-2-methyl-1-[4-(phenylmethoxy) 
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phenyll-3-[4-(phenylmethyl)-1-piperidinyl]-1-propanone (1:1) molar (R)-a-hydroxy43enzeneacetate and allowed to 
crystallize at room temperature for 18 hrs. The crystals were separated by filtration, washed with cold acetone and 
dried to yield 26.3 g (84%) of (R)-2-methyl-1-[4-(phenylmethoxy)phenyl]-3-[4-(phenylmethyl)-1-piperidinyl]-1-pro- 
panone (1:1) molar (R)-a-hydroxybenzeneacetate salt, m.p. 1 36-1 38°C. The analytical sample was recrystallized from 
5 acetone, m.p. 1 36-1 38«C. [a]^ -41 ,2'»{C 1 .00 methanol). 

EXAiVIPLE 14 

(R)-2-Methvl-1 -f4-(phenvlmethoxv)phenvll-3-f4-(phenvlmethvl)-1 -piperidinvll-l -propanone 

10 

(R)-2-Methyl-1-[4-(phenylmethoxy)pheny!]-3-[4-(phenyl-methyl)-1-piperidinyl]-1 -propanone (1:1) molar (R)-a-hy- 
droxy-benzeneacetate, 26.3 g (0.045 mol) was suspended in water (100 m!) and decomposed with dilute ammonium 
hydroxide. The resulting suspension was extracted with methylene chloride (3x200 ml). The combined methylene 
chloride solutions were washed with water (100 ml), dried (MgS04) and removal of the solvent gave 16.7 g (96%) of 
(R)-2-methyl-1 -[4-(phenylmethoxy)phenyl]-3-[4-(phenylmethyl)-1 -piperidinyl]-1 -propanone. bp. 227-231 •C (0.05 mm- 
Hg), [a]^ -9.r (C 1.00 methanol). 

0.7 g (0.0016 mol) of the above base in ethyl acetate was treated with hydrogen chloride (anhydrous) to give 0.71 
g (93%) of (R)-2-methyl-1-[4-(phenylmethoxy)phenyl]-3-[4-(phenylmethyl)J-1 -propanone monohydrochloride. m.p. 
197-199°C. The analytical sample was recrystallized from ethanol, m.p. 197-199°C, [a]^ -22.7* (C 1.00 methanol). 

20 

EXAMPLE 15 

fR-(R*S*)1-a-(4-Hvdroxvphenvl)-B-methvl-4-(phenvlmethvl)-1-piperidinepropanol 

25 A solution of 5.0 g (0,013 mol) of (S)-2-methyl-1-[4-(phenylmethoxy)phenyl]-3-[4-(phenylmethyl)-1-piperidinyl]- 

1 -propanone in 100 ml of acetic acid was hydrogenated over 1 .5 g of palladium on carbon (10%) at room temperature 
and 50 psi for 17 hrs. The catalyst was removed by filtration, the filtrate was concentrated in vacuo and the residue 
was partitioned between ethyl acetate and dilute ammonium hydroxide. The ethyl acetate extracts were washed with 
brine, dried (MgS04) and the solvent was removed to give 3.3 g of dlastereomeric alcohols in a ratio of 9:1 . To 3.3 g 

30 (0.0097 mol) of the crude base in acetone, was added 1 .2 g (0.0098 mol) of benzoic acid. The resulting crystals were 
collected to give 3.7 g (62%) of [R-(R*S*)]-a-(4-hydroxyphenyl)-p-methyl-4-(phenylmethyl)-1-piperidinepropanol ben- 
zoate, m.p. 17M72X, [af^ + 15.5° (C 1.00 methanol), 

1.0 9 (0.0021 vno\) of the above salt was partitioned between ethyl acetate and dilute ammonium hydroxide. The 
ethyl acetate solutions were washed with brine and dried (MgS04). Removal of the solvent gave a residue, which was 

35 crystallized from ether-hexanetoyield0.7g(91%)of [R-(R*S*)]-a-(4-hydroxyphenyl)-p-methyl-4-(phenylmethyl)-1-pip- 
eridinepropanol, m.p. 107-108'C, [a]^ + 32.5** (C 1.00 methanol). 

To 0.17 g (0.0005 mol) of the above base in acetone was added 0.08 g (0.0005 mol) of p-chlorobenzic acid. The 
resulting crystals were collected to provide 0. 1 6 g (65%) of [R-(R*S*)]-a-(4-hydroxyphenyl)-p-methyl-4-(pheny!methyl)- 
1-piperidinepropanol 4-chlorobenzoate. The analytical sample was recrystallized from acetonitrlde, m.p. 140-142"C, 

40 [af^ + 1 4.5'* (C 1 .00 methanol). 

EXAMPLE 16 

rs-(R*S*)l-a-(4-Hvdroxvphenvn-B-methvl-4-(phenvlmethvn-1-pipertdinepropanol 

45 

A solution of 5.0 g (0.013 mol) of (R)-2-methyl-1-[4-(phenylmethoxy)phenyl-3-[4-(phenylmethyl)-1-piperidinyl]- 
1 -propanone in 100 ml of acetic acid was hydrogenated over 1 .5 g of palladium on carbon (10%) at room temperature 
and 50 psi for 17 hrs. The catalyst was removed by filtration, the filtrate was concentrated in vacuo an6 the residue 
was partitioned between ethyl acetate and dilute ammonium hydroxide. The ethyl acetate extracts were washed with 

50 brine, dried (MgS04) and the solvent was removed under reduced pressure to give 3.0 g of diastereomeric alcohols 
in a ratio of 9:1. To 3.0 g (0.0088 mol) of crude base in acetone was added 1.0 g (0.0088 mol) of benzoic acid. The 
resulting crystals were collected to give 3.6 g (60%) of pure [S-(R*S*)]-a-(4-hydroxyphenyl)-p-methyl-4-(phenyl-me- 
thyl)-1-piperidinepropanol benzoate, m.p. 171-172'C, [a]^ - 15.2'* (C 1.00 methanol). 

1 .0 g (0.0021 mol) of the above base was partitioned between ethyl acetate and dilute ammonium hydroxide. The 

55 ethyl acetate solution was washed with brine and dried (MgS04). Removal of the solvent and after recrystallization 
from ether-hexane gave 0.7 g (91%) of [S-(R*S*)]-a-(4-hydroxyphenyl)-p-methyl-4-(phenylmethyl)-1-piperidlnepropa- 
nol, m.p. 107-108X, [a]^ - 32.5** (C, 1.00, methanol). 
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EXAMPLE 17 

Racemization of (RV2-MethvM 'r4-(phenvlmethoxv)phenvn-3-[4-fphenvlmethvl)-1 -piperidinvIM -propanone 

s To 0.5 g of sodium hydroxide In 8.0 ml of methanol was added 0.5 g (0.001 mol) of (R)-2-methyl-1 -[4-(phenylmeth- 

oxy)phenyl]-3-[4-(phenylmethyl)-1-piperldlnyl]-1 -propanone ([a]^ - 10.5" (C, 1.00, methanol)]. The reaction mixture 
was heated at reflux for 17 hrs then cooled to room temperature and diluted with brine. The aqueous suspension was 
extracted with ethyl acetate. The ethyl acetate solution was washed with brine, dried (MgS04) and the solvent was 
removed under reduced pressure to give 0.4 g (80%) of crude rac,-2-[methyl-1 -[4-(phenylmethoxy)phenyl]-3-[4-(phe- 

10 nylmethyl)-1-piperidinyl]-1 -propanone [[a]^ - 0.25** (C, 1.00, methanol)]. 

0.4 g (0.001 mol) of the above base on treatment with hydrogen chloride (anhydrous) in ethyl acetate afforded 
0.35 g (65%) of rac,-2-[methyl-1-[4-(pheny!methoxy)phenyl]-3-[4-(phenylmethyl)-1-piperldlnyl]-1 -propanone monohy- 
drochloride m.p. 192-193'C. . 

IS EXAf^PLE 18 

rac-1 -(4-(Benzvloxyphenvl)-2-methvl-3-f4-(phenylmethvl)-1 -piperidinylM -propanone 

A mixture of 9.6 g (0.04 mol) of 4-benzyloxyproplophenone, 1 .2 g of parafomialdehyde, 1 .75 g (0.01 mol) of 4-ben- 
20 zylpiperidine hydro-chloride and 1 ml of concentrated hydrochloric acid in 40 ml dimethyl-formamide was stirred and 
heated at 55-60"C for 17 hours. The reaction mixture was poured onto about 200 ml 1N hydrochloric acid, then pre- 
cipitate was filtered, and the solids were washed with ethyl acetate (200 ml). The aqueous solution was made basic 
with concentrated ammonium hydroxide and extracted with ethyl acetate. The combined ethyl acetate solutions were 
washed with brine, then dried (MgS04) and removal of the solvent gave the crude base, which was chroma-tographed 
2S on silica gel (70 g). Elution with ethyl acetate, fractions 8-17 afforded, after removal of the solvent, 6.0 g (60%) of rac- 
1-(4-benzyloxyphenyl)-2-methyl-3-[4-(phenylmethyl)-1-piperidinyl]-1 -propanone, b.p. 220-222'*C (0.005 Hgmm). 

6.0 g of rac.-1-(4-benzyloxyphenyl)-2-melhyl-3-[4-(phenyl-methyl)-1-piperidinyl]-1 -propanone (0.014 mol) in ace- 
tone, on treatment with hydrogen chloride (anhydrous) afforded 6.0 g (92%) of rac.-1-(4-benzybxyphenyl)-2-methyl- 

3- [4-(phenylmethyl)-1 -piperldinyl]-1 -propanone»HCI, m.p. 1 97-1 98*C. 

30 

EXAMPLE 19 

rac.-en^hro- and threo-a-(4-Hvdroxvphenvn-&-methvl-4-fphenvl-methvl)-1 -piperidinepropanol 

35 A mixture of 1 .0 g (0.0025 mol) of rac.-l -(4-benzyloxyphenyl)-2-methyl-3-[4-(phenyl-methyl)-1 -piperidinyl]-1 -pro- 

pan on e*HC1 in 100 ml of ethanol was hydrogenated over 0.4 g of palladium on carbon (10%) at room temperature 
and 50 psi for 17 hours. The catalyst was renrKSved by filtration and the filtrate was concentrated in vacuo \o give 0.7 
g of a mixture of diastereomeric salts rac.-erythro-a-(4-hydroxy-phenyl)-p-methyl-4-(phenylmethyI)-1 -plperidinepropa- 
nol •HC1 and rac.-threo-a-(4-hydroxyphenyl)-p-methyl-4-(phenylmethyl)-1-piperidinepropanoKHC1, which afforded, 

40 after crystallization from acetone-methanol, 0.5 g (61%) or pure rac.-erythro-a-(4-hydroxy-phenyl)-p-methyl-4-(phe- 
nylmethyl)-1-piperidinepropanol hydro-chloride as the hydrate, m.p. 185-186'*C. 

A crude mixture of the diastereomeric salts, rac.-erythro-a-(4-hydroxyphenyl)-p-methyl-4-(phenylmethyl)-1-pipe- 
ridine-propanol •HC1 and rac.-threo-a-(4-hydroxyphenyl)-p-methyl-4-(phenylmethyl)-1-plperidlnepropanoI»HC1, 0.5 g 
(0.001 3 mol), obtained from a separate run was partitioned between methylene chloride and dilute ammonium hydrox- 

45 ide. The methylene chloride solution was washed with brine, dried (MgS04) and the solvent was removed under re- 
duced pressure to give 0.3 g (67%) of a mixture of diastereomeric alcohols, rac.-erythro-a-(4-hydroxyphenyl)-p-methyl- 

4- (phenyl-methyl)-1 -piperidinepropanol and rac.-threo-a-(4-hydroxy-phenyl)-p-methyl-4-(phenylmethyl)-1 -piperidine- 
propanol in a ratio of 5: 1 , which was chromatographed on silica gel (1 2 g). Elution with chloroform-methanol-water (90: 
1 5: 10, v/v), fractions 6-1 4 afforded, after removal of the solvent and recrystallization of the residue from ether-hexane. 

50 0.2 g (60%) of pure rac.-erythro-a-(4-hydroxyphenyl)-P-methyl-4-(phenylmethyl)-1 -piperidinepropanol. m,p. 
150-15rC. 

EXAMPLE 20 

55 rac.-1 -(4-Chlorophenvl)-2-methvi-3-f4-(phenvlmethvl)-1 -piperidinyll-l -propanone 

A mixture of 6.7 g (0.04 mol) of 4-chloropropiophenone, 1 .2 g of paraformaldehyde, 8.4 g (0.04 ml) of 4-benzyl- 
piperidine hydrochloride in 40 ml dimethylformamide was stirred and heated in 55-60"C for 20 hours. The reaction 
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mixture was poured onto IN hydrochloric acid and the precipitate was separated by filtration. The crude rac.-l -(4-chto- 
ro-phenyl)-2-methyl-3-[4-{phenylmethyl)-1-piperidinyl]-1-propanone •HC1 was partitioned between ethyl acetate and 
dilute ammonium hydroxide. The ethyl acetate solution was washed with brine, then dried (MgS04) and removal of 
the solvent gave 5.0 g (35%) of rac.-l -(4-chlorophenyl)-2-methyl-3-[4-(phenylmethyl)-1-piperidinyl]-1-propanone. For 
s analysis a sample of this compound was distilled, b.p. 200-205^0 (0.06 Hgmm). 

5.0 g (0.01 4 mol) of rac.-l -(4-chlorophenyl)-2-methyl-3-[4-(phenylmethyl)-1 -piperidinyl]-1 -propanone on treatment 
with hydrogen chloride (anhydrous) in acetone gave 4,2 g (75%) of rac.-l -(4-chlorophenyl)-2-methyl-3-[4-(pheny Ime- 
thyl)-1-piperidinyl]-1-propanone«HC1. m.p. 199-200*'C. Analytical sample was recrystallized from acetone, m.p. 
204-205*»C. 

70 

EXAMPLE 21 



rac.-l -(2-Methvl-3-phenvlpropvh-4-fphenvlmethvhplperidine 

75 A mixture of 2.0 g (0.005 mol) of rac.-l -(4-chlorophenyl)-2-methyl-3-I4-(phenyImethyl)-1-piperidinyl]-1-pro- 

panone«HC1 in 150 ml of warm ethanol was hydrogenated (Parr Hydrogenator) over 0.8 g of palladium on carbon 
(1 0%) at room temperature and 50 psi fpr 1 7 hours. The catalyst was removed by filtration and the solvent concentrated 
to a low volume and to the mixture acetone was added. The crystals were separated by filtration, yield of rac- 1- 
(2-methyl-3-phenylpropyl)-4-(phenylmethyl)piperidine«HC1 is 1.0 g (56%), m.p. 177-178*C. For analysis a sample of 

20 this compound was recrystallized from ethanol-acetone, m.p. 177-178'*C. 

An aliquot of the above salt rac.-l -(2-methyl-3-phenylpropyl)-4-(phenylmethyl)piperldine«HC1 was converted to 
the free base using ammonium hydroxide as base and ethyl acetate for extraction. For analysis, the base rac.-l - 
(2-methyl-3-phenylpropyl)-4-(phenyl-methyl)piperidine was distilled, b.p. 168-170^C (0.05 Hgmm). 

25 EXAMPLE 22 



Tablet Formulation (Wet Granulation) 


Item Ingredients 


mg/tablet 


5mg 


25mg 


100mg 


500mg 


1. 


(R*,S*)-rac-a-(4-Hydroxyphenyl)-p-methyl-4-(phenylmethyl)- 


5 


25 


100 


500 




1 -pipehdinepropanol 










2. 


Lactose Anhydrous DTQ 


125 


105 


30 


150 


3. 


Sta-Rx 1500 


6 


6 


6 


30 


4, 


Microcrystalline Cellulose 


30 


30 


30 


150 


5. 


Magnesium Stearate 


1 


1 


1 


1 




TOTAL 


167 


167 


167 


835 



Manufacturing Procedure: 

1 . Mix Items 1 , 2, 3 and 4 and granulate with purified water. 
^ 2. Dry the granulation at 50°C. 

3. Pass the granulation through suitable milling equipment 

4. Add Item 5 and mix for three minutes; compress on a suitable press. 



55 
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EXAMPLE 23 



Capsule Formulation 


Item Ingredients 


mg/tablet 


5mg 


25mg 


lOOmg 


500mg 


1. 


(R*,S*)-rac-a-(4-Hydroxyphenyl)-p-methyl-4-(phenylmethyl)- 


5 


25 


100 


500 




1 -piperldinepropanoi 










2. 


Hydrous Lactose 


159 


123 


148 




3. 


Corn Starch 


25 


35 


40 


70 


4. 


Talc 


10 


15 


10 


25 


5. 


Magnesium Stearate 


1 


2 


2 


5 




TOTAL 


200 


200 


300 


600 



Manufacturing Procedure: 



1 . Mix Items 1 , 2, and 3 in a suitable mixer for 30 minutes. 

20 

2. Add Items 4 and 5 and mix for 3 minutes. 



3. Fill into a suitable capsule. 



25 EXAMPLE 24 



Tablet Formulation (Wet Granulation) 


Item Ingredients 


mg/tablet 


5mg 


25mg 


lOOmg 


SOOmg 


1. 


[S-(R*,S*)]-a-(4-Hydroxyphenyl)-p-methyl-4-(phenylmethyl)- 


5 


25 


100 


500 




1 -pjperidinepropanol 










2. 


Lactose Anhydrous 


125 


105 


30 


150 


3. 


Sta-Rx1500 


6 


6 


6 


30 


4. 


Microcrystalline Cellulose 


30 


30 


30 


150 


5. 


Magnesium Stearate 


1 


2 


2 


5 




TOTAL 


167 


167 


167 


835 



Manufacturing Procedure: 



1 . Mix Items 1 , 2, 3 and 4 and granulate with purified water. 



2. Dry the granulation at 50X. 



3. Pass the granulation through suitable milling equipment 



4. Add Item 5 and mix for three minutes; compress on a suitable press. 

50 



Claims 



1 . A compound of the formula 

55 
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OH 



I 



enantiomers, diastereomers and pharnnaceutically acceptable salts thereof. 
(R*,S*)-rac.-a-(4-HydroxyphGnyl)-p-methyl-4-(phenylmethyl)-1-plperldinepropanol. 
[R-(R*,S*)]-a-(4-Hydroxyphenyl)-p-methyl-4-(phenylmelhyl)-1-piperidinepropanol. 
[S-(R*,S*)]-a-(4-Hydroxyphenyl)-p-methyl-4-(phenylmethyl)-1-piperldinepropanol. 
(R*,R*)-rac-a-(4-hydroxyphenyl)-p-methyl-4-(phenylmethyl)-1-piperidinepropanol. 
A compound in accordance with Claim 1 for use as therapeutically active substance. 

A compound in accordance with Claim 1 for use in the treatment of neurodegenerative diseases, such as ischemia, 
stroke and hypoxia. 

A process for the manufacture of a compound in accordance with Claim 1 , which process comprises 
a) reducing a compound of the formula 



wherein Z Is -CH2C6H5, 

with hydrogen in the presence of a suitable catalyst such as palladium on carbon, or with a complex alkali 
metal hydride^ such as lithium atuminium or potassium borohydride, or 

b) debenzylating a compound of the formula 



wherein Z is benzyl, or 

c) for the manufacture of anoptically pure compound of formula I, resolving a racemic mixture into its enanti- 
omeric components, or 

d) if desired, converting a compound of formula I into a pharmaceutically acceptable salt. 

A medicament containing a compound In accordance with Claim 1 and a therap uticalty Inert excipient. 



O 




OH 
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10. A medicament reducing adverse effects of neurotoxic injury to central neurons in accordance with Claim 9 for the 
control or prevention of neurodegenerative diseases, such as ischemia, stroke and hypoxia. 

11. The use of a compound in accordance with Claim 1 in the control or prevention of illnesses. 

12. The use of a compound in accordance with Claim 1 , reducing adverse effects of neurotoxic injury to central neurons 
in the control or prevention of neurodegenerative diseases, such as ischemia, stroke and hypoxia. 

13. The use of a compound in accordance with Claim 1 for the nnanufacture of pharmaceutical compositions against 
neurodegenerative diseases, such as Ischemia, stroke and hypoxia. 

Patentanspruche 

1. Eine Verblndung der Formel 



deren Enantiomere, Diastereomere und phanDazeutisch annehmbare Salze. 

2. (R*,S*)-rac.-a-(4-Hydroxyphenyl)-p-methyl-4-(phenylmethyl)-1-piperidinpropanol. 

3. [R-(R*,S*)]-a-(4-Hydroxyphenyl)-p-methyl-4-(phenylmethyl)-1-pjperldlnpropanoL 

4. [S-(R*,S*)]-a-(4-Hydroxyphenyl)-p-methyl-4-(phenylmethyl)-1-piperidinpropanol. 

5. (R*,R*)-rac-a-(4-hydroxyphenyl)-p-methyl-4-(phenylmethyl)-1-plperidinpropanol. 

6. Eine Verbindung entsprechend Anspruch 1 zur Verwendung als therapeutisch aklive Substanz, 

7. Eine Verbindung entsprechend Anspruch 1 zur Verwendung bei der Behandlung neurodegenerativer Erkrankun- 
gen, beispielsweise von Ischamie. Schlaganfalt und Hypoxie. 

8. Ein Verfahren zur Herstellung einer Verbindung entsprechend Anspruch 1 , worin' 

a) eine Verbindung der Formel 



worin Z -CHgC^Hg bedeutet, mit Wasserstoff in Gegenwart eines geeigneten Katatysators. beispielswei- 
se mit einem Palladium/Kohlenstoff-Katalysator Oder mit einem Alkalimetall-Hydrid-Komplex, beispielsweise 
mit Lithium-Aluminium oder mit Kallumborhydrid, reduziert wird, Oder 

b) eine Verbindung der Formel 



OH 




I 



O 




II 
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OH 




Z 



III 



worin Z Benzyl bedeutet, debenzyliert wird, oder 

c) optisch reine Verbindungen der Formel I erhalten werden. wenn ein racemisches Gemisch in seine enan- 
tiomeren Komponenten zerlegt wird. oder 

d) erwunschtenfalls eine Verbindung der Formel I in phamnazeutisch annelimbare Saize uberfuhrt wird. 

9. Ein Medikannent, enthaltend eine Verbindung entspreciiend Anspruch 1 und ein therapeutisches Excipient. 

10. Ein Medikament zur Verrlngerung nachteiliger Effekte von neurotoxischen Scliaden von zentralen Neuronen ent- 
sprechend Ansprucii 1 fur die Kontrolle oder Vorbeugung von neurodegenerativen Erkrankungen, beispielsweise 
Ischamie, Sclilaganfali und l-lypoxie. 

11. Die Verwendung einer Verbindung entsprechend Ansprucii 1 zur Kontrolle oder Vorbeugung von Krankheiten. 

12. Die Venwendung einer Verbindung entsprechend Anspruch 1 zur Verrlngerung nachteiliger Effekte von neurotoxi- 
schen Schaden von zentralen Neuronen fur die Kontrolle oder Vorbeugung von neurodegenerativen Erkrankun- 
gen. beispielsweise Ischamie, Schlaganfall und Hypoxie. 

1 3. Die Venwendung einer Verbindung entsprechend Anspruch 1 zur Herstellung einer pharmazeutischen Zusammen- 
setzung gegen neurodegenerative Erkrankungen, beispielsweise Ischamie, Schlaganfall und Hypoxie. 



Revendications 

1 . Compose de formule 



dnantlom^res, diast^r^oisom^res et sels pharmaceutiquement acceptables de celui-ci. 

2. (R*,S*)-rac.-a-(4-hydroxyph6nyl)-^m6thyl-4-(ph6nylm6thyl)-1-plp§ridinepropanol. 

3. [R.(R*,S*)]-a-(4-hydroxyph6nyl)-p-m6thyl-4-(ph6nylm6thyl)-1-pip6ridinepropanol. 

4. [S-(R*,S*)]-a-{4-hydroxyph6nyl)-p-m6thyl-4-(ph6nylm6thyl)-1-pip6ridinepropanol. 

5. (R*,R*)-rac.-a-{4-hydroxyph6nyi)-p-m6thyl-4-(ph6nylm6thyl)-1-pip6ridinepropanol. 

6. Compose selon la revendication 1 , pour utilisation en tant que substance th^rapeutiquement active. 

7. Compost selon la revendication 1 , pour utilisation dans le traitement de maladies neuroddgdndratives, telles que 
rischdmie, I'attaque et I'hypoxie. 




OH 



I 
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8. Proc^d^ pour la preparation d'un compost selon la revendlcatlon 1 , lequel proc6d6 comprend 



a) la reduction d'un compose de formule 



O 



HO 




II 



dans laquelle Z est -CH2O6H5, 

avec de I'hydrog^ne en presence d'un catalyseur approprid tel que le palladium sur charbon. ou avec un 
hydrure de m^tal alcalin comptexe, tel que le borohydrure de lithium et d'aluminium ou de potassium, ou 
b) la ddbenzylation d'un compost de formule 



dans laquelle Z est le groupe benzyle, ou 

c) pour la preparation d'un compost de formule I optiquement pur, la resolution d'un melange racemique en 
ses composants enantiomeres, ou 

d) si on le desire, la conversion d'un compose de formule I en un sel pharmaceutlquement acceptable. 

9. Medicament contenant un compose selon la revendlcatlon 1 et un excipient tlierapeutiquement inerte. 

10. Medicament reduisant les effets nuislbles d'une lesion neutotoxique de neurones centraux. selon la revendlcatlon 
9, pour la lutte centre des ou la prevention de maladies neurodegeneratives, telles que I'ischemie, I'attaque et 



11. Utilisation d'un compose selon la revendlcatlon 1, dans la lutte contre des ou la prevention de maladies. 

12. Utilisation d'un compose selon la revendication 1, reduisant les effets nuisibles d'une lesion neurotoxique des 
neurones centraux, dans la lutte contre des ou la prevention de maladies neurodegeneratives, telles que I'ischemie, 
I'attaque et I'hypoxie. 

13. Utilisation d'un compose selon la revendication 1. pour la preparation de compositions pharmaceutiques contre 
des maladies neurodegeneratives telles que I'ischemie, I'attaque et I'hypoxie. 



Oil 




I'hypoxie. 
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